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DETAILED ACTION 
Summary 

1 . The Amendment filed on 02/29/2008 has been entered and fully considered. 

2. Claims 6, 8-1 1 and 21-25 remain pending in the application. 

3. The 35 U.S.C. 102(e) and 35 U.S.C 103(a) rejections for claims 6, 8-11 and 21-25 are 
withdrawn in view of the Applicant's amendments to claims 6 and 21 . 

Claim Objections 

4. Claim 21 is objected to because of the following informalities: claim 21 recites 

". . .having at least thermoelectric device. . .", it is believed that the aforementioned sentence 
should be read as "...having at least a thermoelectric device...". Appropriate correction is 
required. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

6. Claim 21 recites the limitation "the microelectronic die" in line 12. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

9. Claims 6, 8-11 and 21-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
O'Connor et al. (US 2002/0145194) in view of Rabin et al. (WO 03/046265). 

Addressing claims 6 and 8-10, O'Connor discloses a thermoelectric package (figures 3a- 
3c), comprising: 

A microelectronic die (die 40) having at least one area of which is of a higher heat 
dissipation rate than the remainder of the microelectronic die when in operation (figures 
7a-7b); 

O'Connor further discloses the heat spreading layer of microelectronic die 40 is 
made up of nanotubes [0048] and the heat spreading layer must be thermally connected to 
the areas of the die that will generate the most heat [0042]. 

O'Connor fails to disclose a first electrode proximate the microelectronic die including 
the higher heat area, a dielectric material proximate the first electrode, a second electrode 
opposing the first electrode with the dielectric material disposed therebetween, and a 
plurality of nano-wires extending between the first electrode and the second electrode, 
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wherein the plurality of nano-wires comprise a higher density proximate to the area of 
higher heat dissipation rate and a lower density proximate to the remainder of the 
microelectronic die. 

Rabin discloses a thermoelectric cooling device (figures 8-9); wherein, the thermoelectric 
cooling device comprises of: 

A first electrode proximate the higher heat area (high temperature electrode 260); 

A dielectric material proximate the first electrode (porous alumina body 220, 
13:26-31); 

A second electrode opposing the first electrode with the dielectric material 
disposed therebetween (electrodes 230); and 

A plurality of nano-wires extending between the first electrode and the second 
electrode (p-type and n-type bismuth containing nanowires 222 and 224, 9:25-31, 13:32- 
14:2). 

O'Connor and Rabin are analogous arts for they disclose heat dissipating devices. At the 
time of the invention, one with ordinary skill in the art would have found it obvious to 
modify the device of O'Connor with the thermoelectric cooling device of Rabin because 
the cooling device of Rabin is capable of dissipating heat from one area to another 
(Rabin, 12:20-13:7). Because there is a need for thermally connecting heat spreading 
material to the area of the device that generates the most heat (O'Connor, [0042]), it 
would have been obvious for one with ordinary skill in the art to dispose the 
thermoelectric cooling device with the highest density of nanowires in the area of the 
device that generates the most heat. In other words, the density of the nanowires of the 
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thermoelectric cooling device is adjusted according to the temperature profile disclosed 
in figures 7a- 7b disclosed by O'Connor. 

Additionally, Rabin discloses nanowires disposed within the porous alumina layer; 
therefore, the area of the porous alumina layer occupied by the nanowires is considered 
as having the higher density of nanowires and the area of the porous alumina layer 
unoccupied by the nanowires is considered as having a lower density of nanowires. 
Furthermore, the bismuth telluride nanowires of Rabin have higher heat conductivity than 
the porous alumina layer; therefore, the heat dissipating rate at the area of the porous 
alumina layer occupied by bismuth telluride nanowires is higher than the heat dissipating 
rate at the area of the porous alumina that is unoccupied by the nanowires. Therefore, 
due to the broad language of current claim, the disclosure of Rabin meets the claimed 
limitation "the plurality of nano-wires comprise a higher density proximate to the area of 
higher heat dissipation rate . . . remainder of the microelectronic die" for the reasons 
stated above. 

Addressing claim 1 1 , Rabin discloses a negatively charged trace electrically connected to 
the first electrode (for cooling function as described in figure 8A, the negatively charged 
p-type nanowires 222 are connected to the electrode 260) and a positively charged trace 
to the second electrode (in figure 8A, the n-type nanowires 224 are positively charged, 
12:29-13:7). 
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Addressing claims 21-24, O'Connor discloses an electronic system (figure 1), 
comprising: 

An external substrate within a housing (circuit board of the electronic assembly 
within a housing for computers, wireless communication devices or entertainment 
devices, 1:12-27); and 

At least one microelectronic device package (integrated circuit package disclosed 
in figures 3a-3c) attached the external substrate (integrated circuit is physically and 
electrically coupled to the circuit board, 1:12-27). In figures 3a-3c, O'Connor discloses 
the integrated circuit package includes a die 40 comprises of a heat spreading layer 100, 
which can be made of nanotubes (6:45-47), and the heat spreading layer must be 
thermally connected to the areas of the die that will generate the most heat [0042]. 
Furthermore, O'Connor discloses a microelectronic die (die 40) having at least one area 
of which is of a higher heat dissipation rate than the remainder of the microelectronic die 
when in operation (figures 7a-7b); 

O'Connor fails to disclose a thermoelectric device including: 
A first electrode; 

A dielectric material proximate the first electrode; 

A second electrode opposing the first electrode with the dielectric material 
disposed therebetween; and 

A plurality of nano-wires extending between the first electrode and the second 
electrode, wherein the plurality of nano-wires comprise a higher density proximate to an 
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area of higher heat dissipation rate of the microelectronic die when in operation and a 
lower density proximate to the remainder of the microelectronic die. 
Rabin discloses a thermoelectric cooling device (figures 8-9); wherein, the thermoelectric 
cooling device comprises of: 

A first electrode proximate the higher heat area (high temperature electrode 260); 

A dielectric material proximate the first electrode (porous alumina body 220, 
13:26-31); 

A second electrode opposing the first electrode with the dielectric material 
disposed therebetween (electrodes 230); and 

A plurality of nano-wires extending between the first electrode and the second 
electrode (p-type and n-type bismuth containing nanowires 222 and 224, 9:25-31, 13:32- 
14:2). 

O'Connor and Rabin are analogous arts for they disclose heat dissipating devices. At the 
time of the invention, one with ordinary skill in the art would have found it obvious to 
modify the device of O'Connor with the thermoelectric cooling device of Rabin because 
the cooling device of Rabin is capable of dissipating heat from one area to another 
(Rabin, 12:20-13:7). Because there is a need for thermally connecting heat spreading 
material to the area of the device that generates the most heat (O'Connor, [0042]), it 
would have been obvious for one with ordinary skill in the art to dispose the 
thermoelectric cooling device with the highest density of nanowires in the area of the 
device that generates the most heat. In other words, the density of the nanowires of the 
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thermoelectric cooling device is adjusted according to the temperature profile disclosed 
in figures 7a- 7b disclosed by O'Connor. 

Additionally, Rabin discloses nanowires disposed within the porous alumina layer; 
therefore, the area of the porous alumina layer occupied by the nanowires is considered 
as having the higher density of nanowires and the area of the porous alumina layer 
unoccupied by the nanowires is considered as having a lower density of nanowires. 
Furthermore, the bismuth telluride nanowires of Rabin have higher heat conductivity than 
the porous alumina layer; therefore, the heat dissipating rate at the area of the porous 
alumina layer occupied by bismuth telluride nanowires is higher than the heat dissipating 
rate at the area of the porous alumina that is unoccupied by the nanowires. Therefore, 
due to the broad language of current claim, the disclosure of Rabin meets the claimed 
limitation "the plurality of nano-wires comprise a higher density proximate to the area of 
higher heat dissipation rate . . . remainder of the microelectronic die" for the reasons 
stated above. 

Addressing claim 25, Rabin discloses a negatively charged trace electrically connected to 
the first electrode (for cooling function as described in figure 8A, the negatively charged 
p-type nanowires 222 are connected to the electrode 260) and a positively charged trace 
to the second electrode (in figure 8A, the n-type nanowires 224 are positively charged, 
12:29-13:7). 
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Response to Arguments 

10. Applicant's arguments filed on 02/29/2008 have been fully considered but they are not 
persuasive in view of the new ground of rejection. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BACH T. DINH whose telephone number is (571)270-51 18. The 
examiner can normally be reached on Monday-Friday EST 7:00 A.M-3:30 P.M. 

If attempts to reach the examiner by telephone arc unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on (571)272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



